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OSRD No. 6042 

Division 9 
NATIONAL DEFENSE RESEARCH COMMITTEE 

of the 
OFFICE OF SCIENTIFIC RESEARCH AND DEVELOPIENT 

THE ST.:-INLESS-STEEL PROPANE INJECTOR 

Service Directivet    CTO-Ö 

Endorsement (1)    Carl Niemann,  Member,  Division 9 to 
Dr.  "Älter R. Kirncr,  Chief,  Division 9» 

Forwarding roport and noting* 

"The stainless-steel injector is a compaot,   light-weight 
unit which operates on liquefied petroleum gas.    This 
eliminates  the need of an air compressor and the use 
of stainless steel reduces thu amount of corrosion 
attributable to acetic acid from bubbler samplers« 
The most promising use of this device is for sampling 
with impacting samplers for aerosols." 

(2) from Walter R. Kirnor,  Chief,   Division 9 to 
or.  Irvin Stewart,  Executive Secretary of the  National Dtfenso 
Research Committee* 

Forwarding report and concurringi 

This  is a progress  roport under Contract 9-355»  0E!'sr-674 with 
Arnold C.  Bookman. 
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A coupcot,  li,,ht—„oi ;htf  ot-iulass-stool iojoot or unit has boon 

dovolooou which ooor&tou on liquof iou potrolauu  ,ac»    Jho uso of 

liquofioti potrolourj ;:ao olinin&tos tiio uocossity for on air ooaproflqor 

v/hilo the uso of stainloss-stool greatly reduces tue corrosion which 

otherwise results when acotlo uoid is usod in the bubblora* 
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«fti yjalalflMMiMl A-j<qa<? LUaatg 

Introduction, 

Co sprosood-air oporatod aspix-atars huvo boo«» used at a nu..iber oi' 

experimental ntatlons for aspirating air thraiji tho bub b lore U3cd in 

or, ti .a tin,   tho conoontration of C.   '. u ,onts in tiio atuorrphoro«    tfir tiio 

aspirators to operate overt roar.juaüty Ion.; poriod at r. i'lo-- rato of 

5-2Ü lit ore per ..ilauto, oithor en inojuvoniontl:/ lar^c l-A.-procauio tank 

ore aullor hi/h-prossuro tan!: is r.--r{airad«     MXU hi h-prosourc taifcc 

are custouarily used, -./hich   roouiro a ^ixltl-.-.t. o 00 iprossor»    for field 

UoO tills arran/;o:xnt is cu..iboraj..io end apt to roi4uirc coaoidoraolo 

attontion»    iAirthorrooro* the u:;o o£ brass or bronco aspirators \ itn 

bubblors flllod with uO,> acctio acid In o oaasoc  tronblocj 10 corrosion 

especially in tho jot« 

In tho dovolopnont of tiio Joctaicn K-r ocordor, a snail st&inloos-stool 

aspirator was dosi;piod .hich oporatod on li<:uofioc potrolouu GOO«    I'his 

devolopoont su.posted tho possible use 01' liguofiod prop' no or butano 

for drs.-in, sir 3auplo3 through the buftblora used in field oxperi '.tints, 

vhich \/»ld olioinatc the uocossity far tiio air cj.»pi'Qss3r and reduce 

oorrosion problems«    -   suitclo aspirator for this jurpooo is dosci ibod in 

this   1*0 rji-t, 

Üho aspirator unit is an adaptation or the Norton inJest or which tag 

boon in ucc Tor sou» tiio toy   -rltiah and QamCicn invosti;/.tors«    Jo 

deter duo the ooti: a. I jot and. throat dictators,  throo different jet." and 

three different throuts '..ero uido up, alter study!.* , a roport on tho 

Britioh injector,    i'ho nine oo.ibinatijns ./ore toctoe a:pori. .lentally, 

usin,    a propano-butano aixturo»    uSio coribinatiou which ..avc tho 

RESTRICTS) 



RESTRICTED 
Äp 

□axiom offioioncy throu.,h a Norton boad-fillod bubbler containing 20 cc. 

or 50}i acotic uoid was solootod Tor production« 

;. flow-rato of 5-20 liters par niuato OBI originally spocifiod. 

iiocontly thoro has boon a tondoncy at sono stations to uso lowor flo^-rotos, 

..lthoujh tho aspirator will porforn staisfactorlly at flo;.-rator. undor 

5 11 tors por uinuto« its officioncy undor load is not as ^roat as it in 

in tbo ran;;o for which tho usplrator mi ori lnally dosi;;nod« 

4. oroos-soctlou of tho aspirator is siiovii in ?iLure 1, and tho 

oouploto unit is shown in ^i^aro 2«    rho unit lnoludos tho aspirator, a 

prossuro ro .-«la tor, a gftl filter, a 0-30 p«s«i« rjau ;o to indloato tho jet 

pressure and a 0-250 p.s.i. {.aujo .to indioato tho pressure in tho supply 

tank» 

JBtt—M 
■Jho following porfozcance tosts wero errried out ucin;, a eorjuorclal9 

llqaofiod potroloom GLIB havin,, an apparont uolocular woisht of 50»    Ms 

corresponds roußhly to a ril::ture 50>i by weight propano and 50fc butane. 

She conposltion ohanjos during usov of courso« bocouinj richer in butane« 

iftiol Ccnsuantion,    'üho fuol oonsuaption vorlas with tho jot prossuro 

eaployod and is 3hown graphically in i-'i/uro 3»    'üho fuol oonsuuption is 

Givon both in tonne of pounds (avoirdupois) of fuol por hour and in tons 

Of liters of Gas (a«2«P«) per uinuto. 

• 
auction Davoloood«. j?ho suction produced with various jot pressures 

was ueasurod at zoro air-flow by connect in.., a ijorcury «mono tor diroctly 

to tho suction side of tho aspirator«    Iho data obtainod aro shown in 

i'iiTuro 4« 
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j'lowretoa Qbtalnablo ■      iSio r;.to it \.hich .i.' is phtyOU by tho 

aojin-tor 13 o function of both tho Jot jroasuro and tho load IrQOiutauoo) 

in tho suction line,    i'hc flow throuji a .'Jitjn bubblor fillou with »jlfcco 

bOOdn and oontaininc 20 oo» or öü,J acotic acid is siioui us a function or 

jet pressure in -.'i jiro !>• 

..ftor tho ospir .tors hud boon couolctod»  tiioir possible uso in 

oonnoction with tho Cascade i.^xiotor ... a su^ostod»    Jiuoo no iuoactor 

was available for tost9  Jno war. si..ulatod by ONBI or an adjustable vulvo 

In tho suction lino uoluj tho date on tho i pro tar fur:iishod by Coot« 

tfaosor of tho G«-«>i«    'J?1IO vulvo ..as sot so tJiat tho pressure drop across 

it was tho s.rao at o-ch flower:, to us in tho iapactjr.    Uno 30ttluk, 

actually   ,ivc 6 load which had characteristica closely ooufur.-iinj to 

tho rod Lyacoor«    . ith this Simla lea i. •jaovov in tho suction lino, 

fldw-ratoo woro raoasurod as a function Of jot pmaOMi    i'ho results aro 

sho-./n in iTi.uro 6» 

!i!ho ^fficionov of tho ..a jlrator.      3i0 offioioncy of tlio aspirator 

varies with tho loac am tiic flow-rato used,    rho offielonoy,  oi::>roosod as 

tiio .,as-flo\v (both ut  cho cao) conditions or .>rouauic and toqptXl turo), is 

plottod as u function of jot prossure in *-'i uro 7«    Curvo -   shows tho 

offioioncy through tho -orton bubblor Gfld ourvo 3 c£*QB oiflcicncy uata 

v/hon usoc ./ith tho siaulatod Cascade i i;xotor. 

^izo of *Uol Manie aoauirad-    In tStlUPtihä tho siao of fuol t ,ni: 

roi.uirodf special at tont ion sjut bo ^ivon to tho ilu.watos, to tho 

composition of tho li ;uid fuol and to tho touporuturo to which tho tan?: 
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■»■ill bo sub joe tod»   «I hljhor flovfiutoj a lar ,or tau:: is noo'iod, not 

only booauso the jMol ic CJUGUHGC UOro mildly but also Movao Stf tiio 

„roator rofri;;oratin.j ofi'oct and tho acoxijunyin., drap in QOB^O pxwooro« 

X'J insure _,ood »rossuro regulation, tho ;;au;,o prossuro should not bo 

poruittac to tlvoj bolov: a valuo t\;ico too jot _>rosnuro oaployod»    «&V 

jot jiro8suro3 undor l> .>s.o.f a tonfi noldin.; 10 lbs of tho liquid fuol 

should bo larjo oiuu ,h but a 25 lb«  (or lar,or)  tanl: JLu rocjujonöod 

If hlt^ior jot prossuros aro rotjulrod« 
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Figure 2 

Stalnless-ste«l Injector Unit 
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Fii^ure 3 

Gas Consumption of Injector 
as a function of 

Jet Pressure 

Pounds of fuel per hour 
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Figure 4 

Suction Produced 
as a function of 

Jet Pressure 
«uimuD 
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Figure 6 

Air-flow through Porton Bubbler 
as a function of ' 
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Figur© 6 

Alr-flow thronrh Simulated Cascade Impactor 
as a function of 

Jet Pressure 
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Figure 7 

Efficiency of Injector 
as a  function of 

Jet Pressure 
A-  Through Porton bubbler 

B- Through cumulated Cascade Impactor 
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ABSTRACT: 

The stainless-steel Injector is a compact, light-weight unit which operates on liquefied petroleum 
gas, eliminating the need of an air compressor; and the stainless-steel reduces the amount of 
corrosion attributable to acetic acid from bubbler samples.   The unit includes the aspirator, a 
pressure regulator, gas filter, 0-30 psi gauge to indicate the jet pressure, and a 0-250 psi gauge 
for supply tank pressure.   To determine the optimum jet and throat diameters, three different 
jets, and three different throats were made up; and the nine combinations were tested experimentally 
using a propane-butane mixture. A cross-section of the aspirator, and a drawing of the complete unit 
are given.   The most promising use of the device is for sampling with impacting samplers for aerosols. 
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